Differential hydrogen ion titrations of the histidine residues in Helix pomatia haemocyanin.
The properties of the histidine residues in Helix pomatia haemocyanin have been studied by differential hydrogen ion titrations. In oxy-and deoxyhaemocyanin 31 X 10(-5) histidine residues per g protein are titrated in contrast to 35 X 10(-5) residues in apohaemocyanin. The difference corresponds to a stoichiometry of one histidine residue per copper atom bound. Even in apohaemocyanin about 6 X 10(-5) histidine residues per g protein are not titrated in their normal pH region. In the presence of sufficient calcium to displace the dissociation completely out of the titration region, the titration curve of apohaemocyanin could be linarized according to the model of Linderstrom--Lang. In oxy-and deoxyhaemocyanin, however, a distinct deviation from linearity was found under the same conditions. In the absence of calcium the effect of the dissociation adds up to this deviation. The electrostatic interaction factors were determined for the protein at 0.1 M KC1 and for the dissociation products: halves and tenths at 1.0 M KC1. The electrostatic interaction factor for the wholes and the halves are much smaller than the values calculated from the Linderstrom--Lang equation, using the radius of the equivalent sphere either obtained from electron microscopy or from the partial specific volume. This probably due to solvent penetration. For the tenths at 1.0 M KC1, this effect is small.